Systemic adenosine deaminase administration does not reduce active hyperemia in running rats.
The importance of adenosine in controlling the magnitude and distribution of blood flow among and within skeletal muscles in rats during slow locomotor exercise was tested by systemic infusion of adenosine deaminase (ADA). Blood flows were measured using labeled microspheres before exercise and at 0.5, 15, and 30 min of fast treadmill walking at 15 m/min. An initial infusion of ADA (1,000 U/kg) was given 30 min before the first blood flow measurement and a second injection (1,000 U/kg) was given 5 min into exercise. These infusions maintained ADA activity above 5 U/ml blood throughout the experimental period. This plasma concentration of ADA was shown to be sufficient to result in a 64% decrease in muscle adenosine levels during ischemic contraction. Blood flows were measured in all of the muscles of the hindlimb (28 samples) and in various nonmuscular tissues in ADA-treated and control rats. Preexercise blood flows were primarily directed to slow-twitch muscles and exercise blood flows were highest in muscles with fast-twitch oxidative fibers. ADA treatment did not reduce total muscle blood flow or exercise blood flows in any of the muscles at any time. These findings do not support the hypothesis that adenosine plays an essential role in controlling muscle blood flow in skeletal muscles during normal locomotor activity.